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II. 

On the Mechanical Description of the Cartesian. 
By J. Hammond, Bath, England. 

Suppose two thin circular discs A, B rigidly attached to 
each other and capable of revolving round a pin through their 
common centre ; [or perhaps it would be better to make the 
pin and discs revolve together.] Suppose also that fine strings, 
ACP, BDP, are wrapped round the discs and either passed 
through small rings at C, D, or twisted once round small pins 
there, and then knotted together at P, where a tracing point 
is attached. 

Then it is evident that (if CP = r, DP = f) dr:dr' = ratio of the radii 
of A and B, and that P traces out a Cartesian, with two of its foci at C and D. 
When A = B and one of the strings is wound on to the circle while the other 
is wound off, the locus of P is of course an ellipse, but when both are wound 
off together the locus is an hyperbola. 

A simple construction for the tangent to the Cartesian at P is obtained 
by constructing a parallelogram of velocities, whose diagonal will be the tan- 
gent, the sides being measured along PC, PD proportional to the resolved 
velocities of P in those directions, i. e. to the radii of A and B. 

III. 

A New Solution of Biquadratic Equations. 
By T. S. E. Dixon, Chicago, Ills. 
Reducing the given equation to the general form, f + 2pf -\- Sqy = r, 
let y — x + -\j — (p + # 2 + — ) an< i make the substitution. It will result in 

the cubic, x & + P xi + — -T— x 2 =. q 2 , from which the values of x and conse- 
quently of y are readily obtained. Let x ■=. V n , and the four values of y are 

y 



y = sf n + \—(v + n + --L) , y = — \fn + \— (p+n 1=), 

y— s/H— \— (p + n + -]l=) , y = — s/ n — \— Cp + n -L). 



284 Notes. 

If now we substitute for n its value derived from the cubic equation, we 
have a compact available formula for the expression of all the roots, free 

from the cumbersome — — and — of the old formulae. 

2 2 

Moreover, it is necessary to obtain only one value of x in the cubic equation. 

The equation y 4 — 100/ + 480# = 576 , where n equals 9, 16 and 25, is a 

good illustration. 

It is thus made clearly manifest that the roots of a biquadratic equation, 

wanting its second term, may be expressed in the general form y = V A + VB . 

This is a general expression for all four roots, since each radical has both a 

positive and negative root. Thus 

# = V^ + V1?, y = — \0 + V2?, 

y=*t~A — *t~B, ^-_Vi-Vl. 

B is also a function of V A and the expression may be written 

y- VA+^F\/~A. 

This leads to the suggestion that, if the roots of an equation of the sixth 
degree are capable of algebraic expression, they may possibly assume the 
form, y zz V A + s/ B , the two roots of the first and the three roots of the 
second radical affording the six necessary variations. Possibly there may be 
two general forms, one in which A is a function of s/ B , and the other in 
which B is a function of V A . 

The solution of the following equation would, however, indicate still 

another form. If x* + px* 4- qx 3 + ^ + sx = — ~„ ■ - 7" = « , then 

p l — 4r 

W ~^ 4 — +Vl^ 4 i + V6 + 6V7+T^ 

Ij —q + Vq' + iu _ J( —j + V?~+4zA 2 fp 2s — pq \ 8 

"*" 4 n 4 J + V6 "^evTT^^ ' 

Thus, if ;r 6 — 3# 4 + 60x 3 — 108x 2 — 6a; = — 884 , # = — 2 . 

By making one or more of the coefficients p, q, r, s and u equal to zero, 
a number of solutions of particular cases in equations of the fifth and sixth 
degrees are obtained. 



